Anencephalus, spina bifida, and hydrocephalus are the most common of the major structural anomalies of the central nervous system recognizable at birth. Anencephalus is characterized by absence of the cranial vault of the skull. The cerebral hemispheres are completely missing or are reduced to small masses attached to the base of the skull. Spina bifida is a dorsal defect of the vertebral column ranging in severity from minor bony defects, visible only by x ray, to massive clefts of the spinal column. Meningocele, meningomyelocele, and myelocele are part of the same embryological process. Congenital hydrocephalus is characterized by enlargement of the head and separation of the cranial bones caused by abnormal production, circulation, or absorption of the cerebrospinal fluid (Potter, 1952) . Spina bifida in the thoracic and upper cervical region is a frequent concomitant of both hydrocephalus and anencephalus. Stevenson (1956) reported that the ArnoldChiari syndrome by itself may be the cause of hydrocephalus, and Penrose (1957) found it to be in frequent association with anencephalus, thereby providing a morphological link between the conditions and justifying concurrent analysis.
The mechanisms and aetiologies underlying the production of the three deformities are incompletely understood. Epidemiological studies of incidence have demonstrated the existence of wide geographical variations, the bases of which remain unclear. The markedly increased frequencies of cases in the lower social classes of Scotland (Edwards, 1958) , associations with birth order and maternal age (Ingalls, Pugh, and MacMahon, 1954; Record, 1961) , and seasonal variations in incidence (Edwards, 1958) , are consistent with the operation of environmental causes. The low familial incidence and the discordance between monozygotic and conjoined twins reported by Penrose argue against a simple genetic hypothesis. Few Giroud and Martinet (1954) reported the production of 54 per cent. anencephalic offspring when female rats were treated with 60,000 IU vitamin A for 3 days beginning with the 8th day of pregnancy. Hyper-and hypothermia and pressure changes have been shown to lead to a variety of central nervous system defects. Kalter and Warkany (1954) (Ingalls, Pugh, and MacMahon, 1954) , for Scotland (Edwards, 1958; Record, 1961) , and for Birmingham (Record and McKeown, 1949 The problem of incomplete ascertainment of cases in a study based on routine records completed in numerous institutions is a central one. Anencephalus has been recognized and described for centuries and its appearance is so marked that it is unlikely not to be noted. Undoubtedly, a certain number of cases are not recorded on the birth record and others are classified as monsters and are thereby lost. However, the latter category is of comparatively low frequency amounting to less than 10 per cent. of the anencephalic group (Table II, Table I ). A total of 730 cases with both spina bifida and hydrocephalus are included in the latter group. The next most common conditions are anencephalus and hydrocephalus with 2,205 and 2,137 cases respectively. The remaining central nervous system malformations comprise less than 12 per cent. of the total. Included here are such diverse entities as cyclops, microcephalus, aplasia of the brain, agenesis and dysgenesis of the eye, congenital cataract, and monster. Table II and Fig. 1 show the incidence of central nervous system malformations by race and sex. As has been noted by other investigators, anencephalus is two to three times more common among females than males. Based on stillbirths alone, the ratio of male to female case rates is 0 * 39 to 1 * 0, while for the live born case rates the ratio is 0 65 to 1 0. As still- births have a shorter mean gestation period than live births, this is in accord with the finding of an increasing sex ratio with increasing length of gestation (Ingalls, Pugh, and MacMahon, 1954 A number of writers have reported that American Negroes experience a low incidence of congenital malformations of the central nervous system. This is substantiated in the present New York data where anencephalus and spina bifida are two and three times more common among whites than non-whites. For hydrocephalus, the race difference is less apparent, there being a small difference between white and non-white male case rates and no difference between the two female rates. The basis for variations in incidence by race may be genetic or environmental or an interaction of both and, until further information is produced, must remain a matter for speculation.
GEOGRAPHICAL VARIATIONS
The survey of the literature by Penrose (1957) reveals the existence of wide geographical variations in the incidence of anencephalus. Generally, case rates are below 100 per 100,000 births, the upper extreme of nearly 700 being recorded for parts of the British Isles. For the most part, the rates are based on hospital deliveries and tend to be overstatements of the actual population incidence. In 1957, the rate for two Belfast hospitals was 679 as contrasted with a rate of 458 for all pregnancies terminating in the city during the year (Stevenson and Warnock, 1959 TRENDS During the 15-year study period, there has been a consistent and rapid decline in the incidence of all three major malformations of the central nervous system in New York State (Fig. 2, opposite) The effects of parity and maternal age on the incidence of the three defects have been noted by several investigators (Potter, 1952; Ingalls, Pugh, and MacMahon, 1954; Penrose, 1957; Edwards, 1958) . The changing proportion of first births and the varying average maternal age during the study period suggests the desirability of adjusting the annual rates for these factors. Such a procedure has a minor effect on the downward trends and does not alter the pattern of consistent reduction of more than 50 per cent. for each of the three major central nervous system malformations between 1945 and 1959. Incidence relative to birth order and maternal age will be treated in more detail in a later communication.
The incidence of anencephalus, spina bifida, and hydrocephalus shows a distinct geographical distribution throughout the State. The range in incidence by county varies by a factor of more than four. Generally, the densely-populated urban and suburban counties have low rates and the areas with high rates are rural or mountainous. The highest concentration of all three types of cases is to be found in the northern Adirondack Mountains and the adjoining St. Lawrence River Valley on the northern border of New York State. All areas of the State have experienced consistent and sharp declines in the incidence of each of the malformations. This has led to a diminution of geographic differences during the latter part of the study period (Table III) .
DISCUSSION
As with the great majority of congenital malformations, no specific causal factor has been demonstrated for the neural tube defects being considered. A given morphological entity may represent the ALAN M. GIITELSOHN AND SAMUEL MILHAM operation of diverse influences and may have as its basis several distinct aetiologies. From the end result, it may be impossible to sort out the particular factor or combination of factors responsible for the defect in any one case. Today, it is common to speak of congenital malformations as the result of "complex interactions between multi-factorial genetic and environmental systems" (Fraser, 1959) .
Only tentative inferences can be drawn from the population incidence data presented. The existence of race, sex, and geographical variations has been confirmed, but their bases remain unknown. The rapidly declining incidence of the three major malformations of the central nervous system casts doubt on certain hypotheses currently being entertained. The 15-year period for which the trend has been measured is so short as to make unlikely the operation of factors as predominant causes which remain fairly constant in the environment; i.e.-cosmic and background radiation and certain meteorological variables. Similarly, without additional information not contained in vital records, it is difficult to reconcile a simple genetic explanation with such dramatic, short-term changes in incidence. The pattern is more consistent with the operation of varying environmental influences. (2) Race, sex, and geographical variations in incidence have been noted and discussed.
SUMMARY
(3) The incidence of anencephalus, spina bifida, and hydrocephalus in New York has declined by over 50 per cent. during the 15 years and the significance of this decline has been considered.
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